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branes or not and repeated every sixth hour until delivery. However, one patient who was delivered immediately after the first washing was excluded from the investigation, as were patients subjected to cesarean section. The washing procedure took about 5 minutes and was performed by the midwife on duty.
All parturients were given a shower, using a soap containing chlorhexidine (Hibiscrub®, ICI Ltd). External washing of the lower abdomen and external genitalia was performed in all parturients by the midwife using chlorhexidine 2 g/ 1. Nursing of the newborns included desinfection of the umbilical area three times daily with 70% ethanol containing 5 g chlorhexidine/1.
Cultures were collected from the external ear, throat and umbilicus of all infants within 5 minutes of birth and at day 4 of life. The bacteriological methods have been described previously [5] .
The Chi-square test with Yate's correction or Fischer's exact test were used to compare GBS colonization data. Patient demographics were compared by Student's t-test.
Results
Among the infants of the chlorhexidine-washed mothers, 22% became colonized with GBS at birth in contrast to 52% of the infants to the chronic GBS carriers serving as controls (p < 0.05). Presence of GBS in the ear and umbilicus was significantly reduced in the chlorhexidine group, whereas the throat colonization did not differ significantly between the two groups. Furthermore, the proportions or infants harboring GBS at day 4 of life were similar in the two groups (Tab. I). Parity, complications during pregnancy or delivery, hours from onset of labor to delivery or infant weight and gestational age did not differ between the groups.
Of the 945 women screened for GBS on arrival to the delivery ward, 164 harbored GBS in the urogenital tract. Among the carriers, 54 (33%) gave birth to infants acquiring GBS at birth. The proportion of infants of the chronic carrier controls colonized at birth, 52% was significantly higher (p < 0.05) than the colonization rate in the washing group, 22%. At day 4 of life, 34 (21%) of the infants of the 164 GBS carriers were culture positive and this was not significantly different from the study or the control groups.
Discussion
Infants from chronic GBS carriers were more frequently colonized with GBS at birth than infants from unselected GBS carriers. This finding might reflect the fact that the risk of acquisition of GBS by infants increases with the quantity of GBS in the birth canal [1] . Vaginal washing with chlorhexidine suppressed the transfer of GBS from mother to infant among the chro- nie carriers from 52 to 22%. Colonization of ear and umbilicus was reduced indicating that infants born to chlorhexidine-washed mothers were less contaminated. In laboratory experiments, the capacity of a given GBS strain to kill mice is highly dose dependent [7] . One may assume that the infants benefit from the washing not only because fewer will be colonized but also because the few individuals colonized will receive a smaller dose of bacteria.
At day 4, no significant differences were seen between infants of chlorhexidine washed mothers and the control infants. Evidently, the size of the present study was not sufficiently large to make any definite conclusion about colonization at day 4.
In a previous study also performed at our clinic the proportion of mothers harboring GBS at delivery was similar to the frequency found in the present study, 16% [5] . Nevertheless, the colonization rate among infants of unselected GBS carriers was 51 %, compared to the present 33%. We refer the diminished colonization rate to the new hygienic routines introduced 3 years ago at the department, i. e. the shower with chlorhexidine soap before delivery. This measure was undertaken to diminish the frequency of postoperative infections following cesarean section.
We conclude that the present results raise hope for the design of a simple measure for control of early onset GBS disease in newborns. If necessary, the chlorhexidine solution or the washing procedure could be changed to increase the effectivity of the method. Studies of clinical infection rates among newborns following chlorhexidine washing are now indicated.
Summary
Possible measures for prevention of neonatal group B streptococcal (GBS) septicemia include active or passiv immunoprophylaxis and administration of penicillin to mothers and infants. In a previous study we have found GBS to be extremely sensitive to chlorhexidine. Furthermore vaginal washing with chlorhexidine diminished the recovery of GBS from parturients. In order to study the effect of chlorhexidine washing upon the colonization of newborns, a study group of chronic GBS carriers, i. e. women who were GBS positive in the 32 -36 gestational week as well as during labor was selected. In 18 of these females chlorhexidine washing was performed prior to delivery while 33 chronic carriers served as controls. Screening during labor was performed in 945 consecutive patients. Cultures were collected from the external ear, throat and umbilicus of all infants within 5 minutes of birth and at day 4 of life.
At birth 22% of the infants of the chlorhexidine washed mothers were colonized with GBS, in contrast to 52% of the infants from the chronic GBS carriers (p < 0.05). The proportion of infants harboring GBS at day 4 were similar in the two groups (Tab. I). Among the 945 consecutively screened women, 164 harbored GBS and 54 (33%) of their 164 infants were colonized at birth. The colonization rate of the infants from chronic GBS carriers was significantly higher, 17 of 33 infants (p < 0.05). This may reflect that the risk of contracting GBS by infants increases with the quantity of GBS in the birth channel. Vaginal washing with chlorhexidine suppressed the transfer of GBS from mother to infant among the chronic GBS carriers. No side-effects of the washing procedure were noted. The present results raise hope for the design of a simple measure for control of early onset neonatal GBS disease.
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